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SEQUENCE LISTING 

<110> Dartois, Veroniquc A. 
Hoch, James A. 
Va 1 1 e , Fe rnando 
Kumar, Manoj 



<120> 2, 5-DKG PERMEASES 



□ 

ri i 



w 



<130> P-SR 4877 

<150> US 09/633,294 

<151> 2000-08-04 

<150> US 09/677,032 

<151> 2000-09-29 

<160> 22 

<170> FastSEQ for Windows Version 4.0 



fy <210> 1 

IH <211> 1500 

p. <212> DNA 

Lj. <213> Unknown 

pn <220> 



<223> environmental source 



<221> CDS 

<222> (94) . . . (1374) 
<400> 1 

ggcgaatagc ccggccggcg tcataataac ggccttctct gtaccctaca tacggcggcg 60 
gcgtcatgaa cctcaacttt agtaggcaag cct atg aac age tct acc aat gca 114 

Met Asn Ser Ser Thr Asn Ala 
1 5 



acg aaa cgc tgg tgg tac ate atg cct ate gtg ttt ate acg tat age 162 

Thr Lys Arg Trp Trp Tyr lie Met Pro lie Val Phe lie Thr Tyr Ser 

10 15 20 

ct 9 9 C 9 tat ctc 9 ac C 9 C 9 ca aac ttc a 9 c ttt: 9 ct tc 9 9 ca 9 C 9 99° 210 

Leu Ala Tyr Leu Asp Arg Ala Asn Phe Ser Phe Ala Ser Ala Ala Gly 

25 30 35 



att acg gaa gat tta ggc att acc aaa ggc ate teg teg ctt ctt ggc 258 
lie Thr Glu Asp Leu Gly lie Thr Lys Gly lie Ser Ser Leu Leu Gly 
40 45 50 55 
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gca ctt ttc ttc etc ggc tat ttc ttc ttc cag ate ccg ggg gcg att 306 

Ala Leu Phe Phe Leu Gly Tyr Phe Phe Phe Gin lie Pro Gly Ala lie 

60 65 70 

tac gcg gaa cgc cgt age gta egg aag ctg att ttc ate tgt ctg ate 354 

Tyr Ala Glu Arg Arg Ser Val Arg Lys Leu lie Phe lie Cys Leu lie 

75 80 85 

ctg tgg ggc gee tgc gee teg ctt gac egg gat ggt gca caa tat tec 402 

Leu Trp Gly Ala Cys Ala Ser Leu Asp Arg Asp Gly Ala Gin Tyr Ser 
90 95 100 

age get ggc tgg cga tec gtt tta ttc teg get gtc gtg gaa gcg gcg 450 

Ser Ala Gly Trp Arg Ser Val Leu Phe Ser Ala Val Val Glu Ala Ala 
105 110 115 

gtc atg ccg gcg atg ctg att tac ate agt aac tgg ttt acc aaa tea 4 98 

Val Met Pro Ala Met Leu lie Tyr lie Ser Asn Trp Phe Thr Lys Ser 

120 125 130 135 

Q gaa cgt tea cgc gee aac acc ttc tta ate etc ggc aac ccg gtc acg 546 

vQ Glu Arg Ser Arg Ala Asn Thr Phe Leu lie Leu Gly Asn Pro Val Thr 

U3 140 145 150 
01 

fy gta ctg tgg atg teg gtg gtc tec ggc tac ctg att cag tec ttc ggc 594 

|Jl Val Leu Trp Met Ser Val Val Ser Gly Tyr Leu lie Gin Ser Phe Gly 

Q 155 160 165 

tgg cgt gaa atg ttt att att gaa ggc gtt ccg gee gtc etc tgg gee 642 

~r*s Trp Arg Glu Met Phe lie lie Glu Gly Val Pro Ala Val Leu Trp Ala 
Sf 170 175 180 



■H ttc tgc tgg tgg gtg ctg gtc aaa gtt aaa ccg teg cag gtg aac tgg 690 
Ly C y S Tr p Tr p Va i Leu Val Lys Val Lys Pro Ser Gin Val Asn Trp 

O 185 190 195 

ttg teg gaa aac gag aaa gee gcg ctg cag gcg cag ctg gag age gag 73 8 
Leu Ser Glu Asn Glu Lys Ala Ala Leu Gin Ala Gin Leu Glu Ser Glu 
200 205 210 215 

cag cag ggt att aaa gee gtg cgt aac tac ggc gaa gee ttc cgc tea 786 
Gin Gin Gly lie Lys Ala Val Arg Asn Tyr Gly Glu Ala Phe Arg Ser 
220 225 230 

cgc aac gtc att eta ctg tgc atg cag tat ttt gee tgg agt ate ggc 834 
Arg Asn Val lie Leu Leu Cys Met Gin Tyr Phe Ala Trp Ser lie Gly 
235 240 245 



gtg tac ggt ttt gtg ctg tgg ttg ccg tea att att cgc age ggc ggc 
Val Tyr Gly Phe Val Leu Trp Leu Pro Ser lie lie Arg Ser Gly Gly 
250 255 260 



882 
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gtc aat atg ggg atg gtg gaa gtc ggc tgg etc tct teg gtg cct tat 930 
Val Asn Met Gly Met Val Glu Val Gly Trp Leu Ser Ser Val Pro Tyr 
265 270 275 

ctg gec gcg act att gcg atg ate gtc gtc tec tgg get tec gat aaa 976 
Leu Ala Ala Thr lie Ala Met lie Val Val Ser Trp Ala Ser Asp Lys 
280 285 290 295 

atg cag aac cgt aaa ctg ttc gtc tgg ccg ctg ctg ctg att ggc gga 1026 
Met Gin Asn Arg Lys Leu Phe Val Trp Pro Leu Leu Leu lie Gly Gly 
300 305 310 

ctg get ttt att ggc tea tgg gee gtc ggc get aac cat ttc tgg gec 1074 
Leu Ala Phe lie Gly Ser Trp Ala Val Gly Ala Asn His Phe Trp Ala 
315 320 325 

tct tat acc ctg ctg gtg att gee aat gcg gca atg tac gec cct tac 1122 
Ser Tyr Thr Leu Leu Val lie Ala Asn Ala Ala Met Tyr Ala Pro Tyr 
330 335 340 

ggt ccg ttt ttc gee ate att ccg gaa atg ctg ccg cgt aac gtc gec 1170 
Gly Pro Phe Phe Ala lie lie Pro Glu Met Leu Pro Arg Asn Val Ala 
345 350 355 



L\ 99 1 99 c 9 ca at 9 9 C 9 ctc atc aac a 9 c at 9 999 9 CC tta 99 1 tca ttc 1218 

!"U Gly Gly Ala Met Ala Leu lie Asn Ser Met Gly Ala Leu Gly Ser Phe 
360 365 370 375 



H* ttt ggt teg tgg ttc gtg ggc tac ctg aac ggc acc acc ggc agt cca 1266 

e Phe Gly Ser Trp Phe Val Gly Tyr Leu Asn Gly Thr Thr Gly Ser Pro 

Q 380 385 390 

m 

q tea gec tca tac att ttc atg gga gtg gcg ctt ttc gee teg gta tgg 1314 

yj Ser Ala Ser Tyr lie Phe Met Gly Val Ala Leu Phe Ala Ser Val Trp 
ft 395 400 405 

ctt act tta att gtt aag cct get aac aat caa aag etc ccc atc ggc 1362 

Leu Thr Leu lie Val Lys Pro Ala Asn Asn Gin Lys Leu Pro lie Gly 
410 415 420 



get cgt cac gee tgacctttac tacttaegga gatcacgcct tgggtacgtt 1414 
Ala Arg His Ala 
425 

gcaggacaaa ccgataggca ccgcaaaggc tggggecate gagcagegeg taaacagtca 1474 
gctggttgct gtcgctgtgc ggcgtc 1500 

<210> 2 
<211> 427 
<212> PRT 
<213> Unknown 



<220> 
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<223> environmental source 



<4GG> 2 





Met 


Asn 


Ser 


Ser 


Thr 


Asn 


Ala 


Thr 


Lys 


Arg 


Trp 


Trp 


Tyr 


He 


Met 


Pro 




1 








5 










10 










15 






He 


Val 


Phe 


He 
20 


Thr 


Tyr 


Ser 


Leu 


Ala 
25 


Tyr 


Leu 


Asp 


Arg 


Ala 
30 


Asn 


Phe 




Ser 


Phe 


Ala 
35 


Ser 


Ala 


Ala 


Gly 


He 
40 


Thr 


Glu 


Asp 


Leu 


Gly 
45 


He 


Thr 


Lys 




Gly 


He 
50 


Ser 


Ser 


Leu 


Leu 


Gly 
55 


Ala 


Leu 


Phe 


Phe 


Leu 
60 


Gly 


Tyr 


Phe 


Phe 




Phe 


Gin 


He 


Pro 


Gly 


Ala 


He 


Tyr 


Ala 


Glu 


Arq 


Arq 


Ser 


Val 


Arq 


Lvs 




65 










70 










75 










80 




Leu 


He 


Phe 


He 


Cys 
85 


Leu 


He 


Leu 


Trp 


Gly 
90 


Ala 


Cys 


Ala 


Ser 


Leu 
95 


Asp 




Arg 


Asp 


Gly 


Ala 
100 


Gin 


Tyr 


Ser 


Ser 


Ala 
105 


Gly 


Trp 


Arg 


Ser 


Val 
110 


Leu 


Phe 




Ser 


Ala 


Val 
115 


Val 


Glu 


Ala 


Ala 


Val 
120 


Met 


Pro 


Ala 


Met 


Leu 
125 


He 


Tvr 


He 


0 


Ser 


Asn 
130 


Trp 


Phe 


Thr 


Lys 


Ser 
135 


Glu 


Arcr 


Ser 


Arcr 


Ala 
140 


Asn 


Thr 


Phe 


Leu 




He 


Leu 


Glv 


Asn 


Pro 


Val 


Thr 


Val 


Leu 


Trp 


Met 


Ser 


Val 


Val 


Ser 


Glv 


145 










150 










155 










160 


Tvr 


Leu 


He 


Gin 


Ser 


Phe 


Gly 


Trp 


Arg 


Glu 


Met 


Phe 


He 


He 


Glu 


Gly 


3 y 

rC| 










165 










170 










175 




Val 


Pro 


Ala 


Val 


Leu 


Trp 

tr 


Ala 


Phe 


Cys 


Trp 


Trp 

tr 


Val 


Leu 


Val 


Lys 


Val 








180 










185 










190 








Lys 


Pro 


Ser 


Gin 


Val 


Asn 


Tro 

tr 


Leu 


Ser 


Glu 


Asn 


Glu 


Lys 


Ala 


Ala 


Leu 








195 










200 










205 








5 


Gin 


Ala 


Gin 


Leu 


Glu 


Ser 


Glu 


Gin 


Gin Gly 


He 


Lvs 


Ala 


Val 


Arg 


Asn 


c? 




210 










215 










220 










ffl 


Tvr 


Gly 


Glu 


Ala 


Phe 


Arg 


Ser 


Arg 


Asn 


Val 


He 


Leu 


Leu 


Cys 


Met 


Gin 


n 


225 










230 










235 










240 




Tvr 


Phe 


Ala 


Trp 


Ser 


He 


Gly 


Val 


Tyr Gly 


Phe 


Val 


Leu 


Trp 

tr 


Leu 


Pro 












245 










250 










255 






Ser 


He 


He 


Arq 
260 


Ser 


Gly 


Gly 


Val 


Asn 
265 


Met 


Gly 


Met 


Val 


Glu 
270 


Val 


Gly 




Trp 


Leu 


Ser 
275 


Ser 


Val 


Pro 


Tyr 


Leu 
280 


Ala 


Ala 


Thr 


He 


Ala 
285 


Met 


He 


Val 




Val 


Ser 
290 


Trp 


Ala 


Ser 


Asp 


Lys 
295 


Met 


Gin 


Asn 


Arg 


Lys 
300 


Leu 


Phe 


Val 


Trp 




Pro 


Leu 


Leu 


Leu 


He 


Gly 


Gly 


Leu 


Ala 


Phe 


He 


Gly 


Ser 


Trp 


Ala 


Val 




305 










310 










315 










320 




Gly 


Ala 


Asn 


His 


Phe 
325 


Trp 

tr 


Ala 


Ser 


Tyr 


Thr 
330 


Leu 


Leu 


Val 


He 


Ala 
335 


Asn 




Ala 


Ala 


Met 


Tyr 


Ala 


Pro 


Tyr 


Gly Pro 


Phe 


Phe 


Ala 


He 


He 


Pro 


Glu 










340 










345 










350 








Met 


Leu 


Pro 


Arg 


Asn 


Val 


Ala 


Gly Gly Ala 


Met 


Ala 


Leu 


He 


Asn 


Ser 








355 










360 










365 










Met 


Gly 


Ala 


Leu 


Gly 


Ser 


Phe 


Phe 


Gly Ser 


Trp 


Phe 


Val 


Gly 


Tyr 


Leu 






370 










375 










380 












Asn 


Gly 


Thr 


Thr 


Gly 


Ser 


Pro 


Ser 


Ala 


Ser 


Tyr 


He 


Phe 


Met 


Gly 


Val 




385 










390 










395 










400 



Ala Leu Phe Ala Ser Val Trp Leu 
405 

Asn Gin Lys Leu Pro lie Gly Ala 
420 
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Thr Leu lie Val Lys Pro Ala Asn 

410 415 
Arg His Ala 
425 



03 

ru 

ru 



<210> 3 
<211> 1775 
<212> DNA 
<213> Unknown 

<220> 

<223> environmental source 
<221> CDS 

<222> (214) . . . (1491) 
<400> 3 

ggcaatttgc ggtgtttttt ccgcaggacg ttcatcgtcc ggcctgtatt catcaacggc 60 
cctgcgctat tcgcaaagtg gtggtgaaaa taccgctgcg ttatttaacg cccaataagc 120 
aacaccgagt ttataaccct gaacgacacg gctgcgggcc tgtgtagacg cccctacgcc 180 
ttaacaccac taaatgactc tacaggtgta tat atg aat aca gcc tct gtt tct 234 

Met Asn Thr Ala Ser Val Ser 
1 5 

gtc acc caa age cag gcg ate ccc aaa tta cgc tgg ttg aga ata gtg 282 
Val Thr Gin Ser Gin Ala lie Pro Lys Leu Arg Trp Leu Arg lie Val 
10 15 20 



? ccg cct att ctt att acc tgc att att tec tat atg gac egg gtg aac 330 

Q Pro Pro lie Leu lie Thr Cys lie lie Ser Tyr Met Asp Arg Val Asn 
Kl 25 30 35 

M 

yj ate gcc ttc gcc atg ccc ggc ggc atg gac gat gaa ctg ggc ate acc 378 

Q lie Ala Phe Ala Met Pro Gly Gly Met Asp Asp Glu Leu Gly lie Thr 
40 45 50 55 

gcc teg atg gcc ggg ttg gcc ggc ggt att ttc ttt ate ggt tat ctg 426 
Ala Ser Met Ala Gly Leu Ala Gly Gly lie Phe Phe lie Gly Tyr Leu 
60 65 70 

ttc ttg cag gta ccc ggc ggc aag ctg gcg gtg tac ggc aac ggc aag 4 74 
Phe Leu Gin Val Pro Gly Gly Lys Leu Ala Val Tyr Gly Asn Gly Lys 
75 80 85 

aaa ttc ate ggt tgg teg ttg ttg gcc tgg gcg gtg att tec gtg ctg 522 
Lys Phe lie Gly Trp Ser Leu Leu Ala Trp Ala Val lie Ser Val Leu 
90 95 100 

acc ggg ctg gtc acg aat cag tat caa ttg ctg ttc ctg cgc ttc gcc 570 
Thr Gly Leu Val Thr Asn Gin Tyr Gin Leu Leu Phe Leu Arg Phe Ala 
105 110 115 
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etc 
Leu 
120 


Gly 


cgt 
Arg 


ttc 
Phe 


cga 
Arg 


age 
Ser 
125 


ggc 
Gly 


atg 
Met 


ctg 
Leu 


egg 

Arg 


tgg 
Trp 
130 


gtg 

Val 


ctg 
Leu 


ace 
Thr 


atg 
Met 


ate 
He 
135 


618 




age 
Ser 


aac 
Asn 


tgg 

Trp 


ttc 
Phe 


ccg 
Pro 
140 


gac 
Asp 


aag 
Lys 


gaa 
Glu 


cgc 
Arg 


ggg 

Gly 
145 


cgc 
Arg 


gee 
Ala 


aac 
Asn 


gee 
Ala 


ate 
He 
150 


gtc 
Val 


6bb 




ate 
He 


atg 
Met 


ttc 
Phe 


gtg 
Val 
155 


ccg 
Pro 


ate 
He 


gee 
Ala 


ggc 
Gly 


ate 
He 
160 


ctt 
Leu 


ace 
Thr 


gca 
Ala 


ccg 
Pro 


ctg 
Leu 
165 


tec 
Ser 


ggc 
Gly 


714 




tgg 
Trp 


ate 
He 


ate 
He 
170 


ace 
Thr 


gee 
Ala 


tgg 
Trp 


gac 
Asp 


tgg 
Trp 
175 


cgc 
Arg 


atg 
Met 


ctg 
Leu 


ttc 
Phe 


ctg 
Leu 
180 


gtc 

Val 


gag 
Glu 


ggc 
Gly 


762 




gcg 

Ala 


ctg 
Leu 
185 


teg 
Ser 


ctg 
Leu 


gtc 
Val 


gtg 
Val 


atg 
Met 
190 


gtg 
Val 


ctg 
Leu 


tgg 

Trp 


tat 
Tyr 


ttc 
Phe 
195 


ace 
Thr 


ate 
He 


age 
Ser 


aac 
Asn 


810 


Q 
<J3 
»fl 


cgt 
Arg 
200 


cca 
Pro 


caa 
Gin 


gag 
Glu 


gee 
Ala 


aaa 
Lys 
205 


agg 
Arg 


att 
He 


teg 
Ser 


cag 
Gin 


gcg 
Ala 

210 


gaa 
Glu 


aaa 
Lys 


gat 

Asp 


tat 
Tyr 


ctg 
Leu 
215 


858 


w 

m 
m 

m 
m 


ate 
He 

cgc 
Arg 


aaa 
Lys 

aac 
Asn 


acg 
Thr 

gee 
Ala 


ctg 
Leu 

teg 
Ser 
235 


cac 
His 
220 

ctg 
Leu 


gac 

Asp 

cgt 
Arg 


gaa 
Glu 

egg 
Arg 


cag 
Gin 

gtg 
vai 


ttg 
Leu 

ctg 
Leu 
240 


ctg 
Leu 
225 

ggc 

Cjiy 


ate 
He 

gac 
Asp 


aaa 
Lys 

aaa 
Lys 


ggc 
Gly 

ate 
± j.e 


aaa 
Lys 

atg 
Met 
245 


acg 
Thr 
230 

tgg 

Trp 


gtg 

Val 

aag 
Lys 


906 
954 


M 

0 


ttc 
Phe 


ttc 
Phe 


tac 
Tyr 
250 


cag 
Gin 


ace 
Thr 


ggg 

Gly 


ata 
He 


tac 
Tyr 
255 


ggc 
Gly 


tac 
Tyr 


ace 
Thr 


ctg 
Leu 


tgg 

Trp 
260 


ctg 
Leu 


ccg 
Pro 


ace 
Thr 


1002 




att 
He 


etc 
Leu 
265 


aag 
Lys 


ggg 

Gly 


etc 
Leu 


ace 
Thr 


aac 
Asn 
270 


ggc 

Gly 


aat 
Asn 


atg 
Met 


gag 
Glu 


cag 
Gin 
275 


gtc 

Val 


ggg 

Gly 


atg 
Met 


ctg 
Leu 


1050 




get 
Ala 
280 


ate 
He 


ctg 
Leu 


ccc 
Pro 


tat 
Tyr 


ate 
He 
285 


ggc 
Gly 


gee 
Ala 


ate 
He 


ttc 
Phe 


ggc 

Gly 
290 


atg 
Met 


ctg 
Leu 


ate 
He 


att 
He 


tec 
Ser 
295 


1098 




ace 
Thr 


etc 
Leu 


tec 
Ser 


gat 
Asp 


cgc 
Arg 
300 


ace 
Thr 


ggc 

Gly 


aag 
Lys 


cgc 
Arg 


aaa 
Lys 
305 


gtg 
Val 


ttc 
Phe 


gtc 
Val 


gca 
Ala 


ctg 
Leu 
310 


ccg 
Pro 


1146 




ctg 
Leu 


gee 
Ala 


tgc 
Cys 


ttt 
Phe 
315 


gee 
Ala 


ate 
lie 


tgc 
Cys 


atg 
Met 


gcg 
Ala 
320 


ctg 
Leu 


teg 
Ser 


gtg 
Val 


ctg 
Leu 


ctg 
Leu 
325 


aag 
Lys 


gat 
Asp 


1194 




cac 


ate 


tgg 


tgg 


teg 


tac 


gcg 


gcg 


ctg 


gtg 


ggc 


tgt 


ggc 


gtc 


ttt 


acc 


1242 
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His lie Trp Trp Ser Tyr Ala Ala Leu Val Gly Cys Gly Val Phe Thr 
330 335 340 

cag gcc gcc gcc ggg gtg tec tgy acc att ccg cor. aag ctg ttt aac 12 90 
Gin Ala Ala Ala Gly Val Phe Trp Thr lie Pro Pro Lys Leu Phe Asn 
345 350 355 

gcc gaa atg gcc ggc ggc gcg cgc ggc gtg ate aat gca ctg ggc aac 1338 
Ala Glu Met Ala Gly Gly Ala Arg Gly Val lie Asn Ala Leu Gly Asn 
360 365 370 375 

etc ggc ggt ttc tgc ggc ccc tat atg gtc ggc gtg ttg ate acc ttg 1386 
Leu Gly Gly Phe Cys Gly Pro Tyr Met Val Gly Val Leu lie Thr Leu 
380 385 390 

ttc age aaa gac gtc ggc gtt tac age etc gcg gtg teg ctg gcc tec 1434 
Phe Ser Lys Asp Val Gly Val Tyr Ser Leu Ala Val Ser Leu Ala Ser 
395 400 405 

gcc teg gtg ctg gcg ttg atg ctg ccg aac aga tgc gac caa aaa gcg 1482 
y Ala Ser Val Leu Ala Leu Met Leu Pro Asn Arg Cys Asp Gin Lys Ala 
yg 410 415 420 

y9 

fU 999 9 CC 9 aa taatggacta ttggctgggg ctggactgcg gcggcacctt 1531 
pi Gly Ala Glu 

m 425 



H 5 



tatcaaagee ggcctgtatg aceggaatgg cgcagaactg ggcatagccc gccgtacgct 1591 

ggacattgtc gcgccgcaac ccggctgggc ggaacgtgac atgcccgcgc tgtggcagac 16 51 

cgccgccgag gtgatccgcg aattgctggc ccgcaacgac attgecgacg ctgatattca 1711 

ggccatcggc atctcggcgc agggtaaagg cgcgtttttg ttagacgagc aaggccaacc 1771 

gttg 1775 



m 

Q 

<210> 4 

Q <211> 426 

<212> PRT 

<213> Unknown 

<220> 

<223> environmental source 
<400> 4 

Met Asn Thr Ala Ser Val Ser Val Thr Gin Ser Gin Ala lie Pro Lys 

15 10 15 

Leu Arg Trp Leu Arg lie Val Pro Pro lie Leu lie Thr Cys lie lie 

20 25 30 

Ser Tyr Met Asp Arg Val Asn lie Ala Phe Ala Met Pro Gly Gly Met 

35 40 45 

Asp Asp Glu Leu Gly lie Thr Ala Ser Met Ala Gly Leu Ala Gly Gly 

50 55 60 

lie Phe Phe lie Gly Tyr Leu Phe Leu Gin Val Pro Gly Gly Lys Leu 
65 70 75 80 

Ala Val Tyr Gly Asn Gly Lys Lys Phe lie Gly Trp Ser Leu Leu Ala 
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85 90 95 





TrT) 


Ala 


Val 


He 


Ser 


Val 


Leu 


Thr Gly 


Leu 


Val 


Thr 


Asn 


Gin 


Tvr 


Gin 










100 










105 










110 








Leu 


Leu 


Phe 
115 


Leu 


Arg 


Phe 


Ala 


LtsU 
120 


m „ 
o_i_ 2 




Phe 


Atct 


Ser 
125 


Glv 


Met 


Leu 




Arg 


Trn 

130 


Val 


Leu 


Thr 


Met 


He 
135 


Ser 


Asn 


x x y 


Phe 


Pro 
140 


Asp 


Lys 


Glu 


Arc 




Gly 


Air 


Ala 


Asn 


Ala 


He 


Val 


He 


Met 


Phe 


Val 


Pro 


He 


Ala 


Glv 


He 




145 










150 










155 










160 




Lsu. 


Thr 


Ala 


Pro 


Leu 
165 


Seir 


Gly 


Trp 


He 


He 
170 


Thr 


Ala 


TrtD 


Asp 


Trn 
175 


Ara 






XjG LI 


XT lit. 


T i 


Va. 1 


VJX LI 


uxy 


Ala 


Leu 
185 


Ser 


Leu 


Val 


Val 


Met 
190 


Val 


Leu 




xrp 


iyr 


XT 1 it. 

195 


1 IlX 


lie 


OCX 


A en 


Arg 
200 


Pro 


Gin 


Glu 


Ala 


Lys 
205 


Arg 


He 


Ser 






HXd 

91 0 

X v 


OX U. 


Lys 


Asp 


iyr 


Leu 
215 


He 


Lys 


Thr 


Leu 


His 
220 


Asp 


Glu 


Gin 


Leu 




Leu 


X xc 


Lys 


oiy 


Lys 


Thr 

X IlX 


Val 
v ctx 


Arg Asn 


Ala 


Ser 


Leu 


Arg 


Arg 


Val 


Leu 




225 










230 










235 










240 




oiy 


Asp 


Lys 


lie 


Mot- 
ive L» 


irp 


Lys 


Phe 


Phe 


iyr 


O X 11 


X XXX 


ox y 


T1 ^ 
x x c; 


iyr 


vjx y 










*± 










250 










255 




*ILi 


Tyr 




Leu 


irp 


Leu 


rl O 


1 IlX 


He 


Leu 


Lys 


ri~\ y 
ox y 


Leu 


Thr 

X IlX 


Asn 


oxy 


7\ en 

./AO 11 










960 

^ D U 










265 










2 70 






ry 


Met 


Glu 


Gin 


Val 


Gly 


Met 


Leu 


Ala 


He 


Leu 


Pro 


Tyr 


He 


Gly 


Ala 


He 


Pi 






07c 










280 










oqc: 
^ 0 .j 








in 
a 




ox y 


Mof- 

i v ie u 


Leu 


T "1 0 

x xe 


x xe 


Ser 


Thr 


Leu 


Cot* 

OCX 


Asp 


Arg 


X IlX 


ox y 


Xjy b 


Arg 




290 










295 










300 












Lys 


va x 


fne 


Va 1 

vax 


AXa 


Leu 


Pro 


Leu 


Ala 


cys 


lr lit: 


i-LXcl 


x xc 


v_yo 


Mai- 
ne L. 


7\ "I 

i-iXcl 


305 










310 










315 










320 


o 


Leu 


OCX 


VclX 


Leu 


Leu 


Lys 


Asp 


His 


He 


irp 


irp 


OCX 


iyr 


ZH a 

riX a 


A "I a 
nXa 


T .011 
XjC LI 


□ 


val 




Pirn 


Pi w 

oiy 


IOC 

Va 1 
VclX 


ir lie 


Th -y~ 
1 IlX 


Gin 


Ala 


j j \j 
an a 

nXd 


Al a 

nXa 


oxy 


Va 1 

VdX 


Php 


3 3 5 
xrp 


X XXX 


few 

O 








340 










345 










350 






Tip 

lie 


c X U 


rlt? 

355 


Lys 


Leu 


irllfc: 


Asn 


Ala 
360 


Glu 


1*1 C L. 


Al a 


ox y 


oxy 
365 


A1 a 

nXa 




uxy 




Val 


He 
370 


Asn 


Ala 


Leu 


Gly 


Asn 
375 


Leu 


Gly 


Gly 


Phe 


Cys 
380 


Gly 


Pro 


Tyr 


Met 




Val 


Gly 


Val 


Leu 


He 


Thr 


Leu 


Phe 


Ser 


Lys 


Asp 


Val 


Gly 


Val 


Tyr 


Ser 




385 










390 










395 










400 




Leu 


Ala 


Val 


Ser 


Leu 
405 


Ala 


Ser 


Ala 


Ser 


Val 
410 


Leu 


Ala 


Leu 


Met 


Leu 
415 


Pro 




Asn 


Arg 


Cys 


Asp 


Gin 


Lys 


Ala 


Gly Ala 


Glu 















420 425 



<210> 5 
<211> 1478 
<212> DNA 

<213> Klebsiella oxytoca 

<220> 
<221> CDS 

<222> (73) . . . (1353) 



- 9 - 



<400> 5 

ttgcccgccg ccgctgctca gaccatcgat cttttctatg atgagcgtca cctcactcac 6 0 
agaggcaaac ct atg aat agt tea acg aat gca aca aaa cgc tgg tgg tac 111 
Met Asn Ser Ser Thr Asn Ala Thr Lys Arg Trp Trp Tyr 
15 10 

ate atg cct ate gtg ttt ate acg tat age ctg gcg tac etc gac cgc 159 
lie Met Pro lie Val Phe lie Thr Tyr Ser Leu Ala Tyr Leu Asp Arg 
15 20 25 

get aac ttc age ttc get teg gcg gee gga att act gaa gac ctg ggg 2 07 
Ala Asn Phe Ser Phe Ala Ser Ala Ala Gly lie Thr Glu Asp Leu Gly 
30 35 40 45 

ate acc aaa ggt ate tec tec ctt ctg ggg gcg ctg ttc ttc etc ggc 255 
lie Thr Lys Gly lie Ser Ser Leu Leu Gly Ala Leu Phe Phe Leu Gly 
50 55 60 

tac ttc ttc ttt cag ate ccc ggc gcg att tat gec gaa cgc cgc age 3 03 
^ Tyr Phe Phe Phe Gin lie Pro Gly Ala lie Tyr Ala Glu Arg Arg Ser 

*W 65 70 75" 



P 



[4 gta cgt aaa etc att ttc ate tgc ctg ate ctg tgg ggt gec tgc gee 351 

FU Val Arg Lys Leu lie Phe lie Cys Leu lie Leu Trp Gly Ala Cys Ala 

HI 80 85 90 

w 

tea etc gac egg gat ggt gca caa tat tec cgc get ggg egg gcg ate 399 

6 Ser Leu Asp Arg Asp Gly Ala Gin Tyr Ser Arg Ala Gly Arg Ala lie 

Q 95 100 105 

m 



cgc ttt ate ctt ggc gtg gtc gag gee gca gtc atg ccg gcg atg ctg 44 7 
Arg Phe He Leu Gly Val Val Glu Ala Ala Val Met Pro Ala Met Leu 
110 115 120 125 

ata tac ate age aac tgg ttt acc aaa tec gaa cgc teg cgc gee aat 495 
He Tyr He Ser Asn Trp Phe Thr Lys Ser Glu Arg Ser Arg Ala Asn 
130 135 140 

acc ttc ctg ate etc ggc aac ccg gtg acg gtg ctg tgg atg teg gtg 543 
Thr Phe Leu He Leu Gly Asn Pro Val Thr Val Leu Trp Met Ser Val 
145 150 155 

gtc tec ggc tac ctg att cag get ttc ggc tgg egg gag atg ttt att 591 
Val Ser Gly Tyr Leu He Gin Ala Phe Gly Trp Arg Glu Met Phe He 
160 165 170 

att gaa ggc gtt ccg gcg gtg att tgg gee ttc tgc tgg tgg gtg ctg 63 9 
He Glu Gly Val Pro Ala Val He Trp Ala Phe Cys Trp Trp Val Leu 
175 180 185 



gta aaa gat aaa ccg tct cag gtc aac tgg ctg gcg gaa age gaa aag 
Val Lys Asp Lys Pro Ser Gin Val Asn Trp Leu Ala Glu Ser Glu Lys 



687 
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190 195 200 205 

gcc gca ttg cag gag cag ctg gag cgc gaa cag cag ggt ate aaa "ccg 735 
Ala Ala Leu Gin Glu Gin Leu Glu Arg Olu Gin «ln Gly lie Lys Pro 
210 215 220 

gtg cgc aac tac ggt gag gcc ttc cgc teg cgt aac gtg gtc ctg ctg 783 
Val Arg Asn Tyr Gly Glu Ala Phe Arg Ser Arg Asn Val Val Leu Leu 
225 230 235 

tgc atg caa tat ttc gcc tgg age ate ggg gtt tac ggt ttc gtg ctg 831 
Cys Met Gin Tyr Phe Ala Trp Ser lie Gly Val Tyr Gly Phe Val Leu 
240 245 250 

tgg ctg ccg tea att ate cgc age ggc ggc gag aat atg ggc atg gtc 879 
Trp Leu Pro Ser lie lie Arg Ser Gly Gly Glu Asn Met Gly Met Val 
255 260 265 

9 a 9 SJtc ggc tgg etc tea tec gtc ccc tac ctg gcg gca acc ate gcc 92 7 
Glu Val Gly Trp Leu Ser Ser Val Pro Tyr Leu Ala Ala Thr lie Ala 
270 275 280 285 

atg ate gtg gtc tec tgg gcc tec gat aaa atg cag aac cgc aag eta 975 
Met lie Val Val Ser Trp Ala Ser Asp Lys Met Gin Asn Arg Lys Leu 
290 295 300 

ttc gtc tgg ccg ctg ctg ctg att gcc gcc ttc gcg ttt att ggc tec 1023 
Phe Val Trp Pro Leu Leu Leu lie Ala Ala Phe Ala Phe lie Gly Ser 
305 310 315 

tgg gcc gtc ggc get aac cat ttc tgg gtc tct tat acc ctg ctg gtc 1071 
W Trp Ala Val Gly Ala Asn His Phe Trp Val Ser Tyr Thr Leu Leu Val 
P 320 325 330 

UJ 

Q att gcc ggc gcg gcg atg tac gcc ccc tac ggg ccg ttc ttc gcc ate 1119 

}=& lie Ala Gly Ala Ala Met Tyr Ala Pro Tyr Gly Pro Phe Phe Ala lie 

335 340 345 

att ccc gag atg ctg ccg cgt aac gtc gcc ggg ggc gcc atg gcg ctg 116 7 
lie Pro Glu Met Leu Pro Arg Asn Val Ala Gly Gly Ala Met Ala Leu 
350 355 360 365 

att aac age atg ggc gcg ctg ggt tea ttc ttt ggc tea tgg ttt gtc 1215 
lie Asn Ser Met Gly Ala Leu Gly Ser Phe Phe Gly Ser Trp Phe Val 
370 375 380 

ggc tac ctg aac ggc acc acc ggc age ccg tea gcc teg tac att ttt 1263 
Gly Tyr Leu Asn Gly Thr Thr Gly Ser Pro Ser Ala Ser Tyr lie Phe 
385 390 395 

atg gga gtg gcg ctt ttc gtc teg gta tgg ctt act ttg att gtt aag 1311 
Met Gly Val Ala Leu Phe Val Ser Val Trp Leu Thr Leu He Val Lys 
400 405 410 



-li- 



cet get aat aat caa aaa ctt ccg etc ggc gca cgt cac gec 1353 
Pro Ala Asn Asn Gin Lys Leu Pro Leu Gly Ala Arg His Ala 
415 420 425 

tgaaacatta aegcaaegga gaaccgcatg aagccgtcag tcattctcta caaaacgett 1413 
cccgacgacc tgeaacaage gtctggaaca acactttacc gtcaegcagg tgaaaaacct 1473 
gcgtt 1478 

<210> 6 
<211> 427 
<212> PRT 

<213> Klebsiella oxytoca 
<400> 6 

Met Asn Ser Ser Thr Asn Ala Thr Lys Arg Trp Trp Tyr lie Met Pro 

15 10 15 

lie Val Phe lie Thr Tyr Ser Leu Ala Tyr Leu Asp Arg Ala Asn Phe 

20 25 30 

Ser Phe Ala Ser Ala Ala Gly lie Thr Glu Asp Leu Gly lie Thr Lys 

35 40 45 

Gly lie Ser Ser Leu Leu Gly Ala Leu Phe Phe Leu Gly Tyr Phe Phe 

50 55 60 

Phe Gin lie Pro Gly Ala lie Tyr Ala Glu Arg Arg Ser Val Arg Lys 
65 70 75 80 

Leu lie Phe lie Cys Leu lie Leu Trp Gly Ala Cys Ala Ser Leu Asp 

85 90 95 

Arg Asp Gly Ala Gin Tyr Ser Arg Ala Gly Arg Ala lie Arg Phe lie 

100 105 110 

Leu Gly Val Val Glu Ala Ala Val Met Pro Ala Met Leu He Tyr He 
* 115 120 125 

O Ser Asn Trp Phe Thr Lys Ser Glu Arg Ser Arg Ala Asn Thr Phe Leu 
(3 130 135 140 

Q He Leu Gly Asn Pro Val Thr Val Leu Trp Met Ser Val Val Ser Gly 
m 145 150 155 160 

Q Tyr Leu He Gin Ala Phe Gly Trp Arg Glu Met Phe He He Glu Gly 
JaS, 165 170 175 

Val Pro Ala Val He Trp Ala Phe Cys Trp Trp Val Leu Val Lys Asp 

180 185 190 

Lys Pro Ser Gin Val Asn Trp Leu Ala Glu Ser Glu Lys Ala Ala Leu 

195 200 205 

Gin Glu Gin Leu Glu Arg Glu Gin Gin Gly He Lys Pro Val Arg Asn 

210 215 220 

Tyr Gly Glu Ala Phe Arg Ser Arg Asn Val Val Leu Leu Cys Met Gin 
225 230 235 240 

Tyr Phe Ala Trp Ser lie Gly Val Tyr Gly Phe Val Leu Trp Leu Pro 

245 250 255 

Ser He He Arg Ser Gly Gly Glu Asn Met Gly Met Val Glu Val Gly 

260 265 270 

Trp Leu Ser Ser Val Pro Tyr Leu Ala Ala Thr He Ala Met He Val 

275 280 285 

Val Ser Trp Ala Ser Asp Lys Met Gin Asn Arg Lys Leu Phe Val Trp 
290 295 300 



ru 

w 

m 

£3 
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m 

m 

Mi 



□ 



Pro Leu Leu Leu lie Ala Ala Phe Ala Phe lie Gly Ser Trp Ala Val 
305 310 315 320 

Gly Ala Asn His Phe Trp Val Ser Tyr Thr Leu Leu Val lie Ala Gly 

325 330 335 

Ala Ala Met Tyr Ala Pro Tyr Gly Pro Phe Phe Ala lie lie Pro Glu 

340 345 350 

Met Leu Pro Arg Asn Val Ala Gly Gly Ala Met Ala Leu lie Asn Ser 

355 360 365 

Met Gly Ala Leu Gly Ser Phe Phe Gly Ser Trp Phe Val Gly Tyr Leu 

370 375 380 

Asn Gly Thr Thr Gly Ser Pro Ser Ala Ser Tyr lie Phe Met Gly Val 
385 390 395 400 

Ala Leu Phe Val Ser Val Trp Leu Thr Leu lie Val Lys Pro Ala Asn 

405 410 415 

Asn Gin Lys Leu Pro Leu Gly Ala Arg His Ala 
420 425 



<210> 7 
<211> 1600 
<212> DNA 

<213> Pantoea citrea 



<220> 
<221> CDS 

<222> (214) . . . (1521) 



<400> 7 

tctgagcttt tcccgacctt atccctgtca gatccctgcc tggttcacga accttgtaac 6 0 

acactttctt aacatgccct tacgtgaccc tgatcccaca ctgtcagtgc aaaaacacgt 120 

tttatagctc ctgataagca cagttcgcag cgcgtaactg cacccgcagg gttctgcttt 180 
gcgtcaactg acaaaacaga aaggggatat ate atg caa aaa tea cag ccg gga 234 
£0 Met Gin Lys Ser Gin Pro Gly 
Q 15 

W 

Q acc cgc tgg ttt egg att att gtg ccg ate ctg ata gee tgc ate atg 282 

Thr Arg Trp Phe Arg lie lie Val Pro lie Leu lie Ala Cys lie Met 
10 15 20 

teg ttt atg gat egg gta aat ate agt ttc gca ttg ccg ggc ggt atg 330 

Ser Phe Met Asp Arg Val Asn lie Ser Phe Ala Leu Pro Gly Gly Met 

25 30 35 

gag cag gat ctg ctg atg tec age cag atg gee ggg gta gtt age ggt 3 78 

Glu Gin Asp Leu Leu Met Ser Ser Gin Met Ala Gly Val Val Ser Gly 
40 45 50 55 

att ttc ttt att ggt tat ctg ttt ttg cag gtt cct ggt ggg cat ate 426 

lie Phe Phe lie Gly Tyr Leu Phe Leu Gin Val Pro Gly Gly His lie 
60 65 70 



gca gta cgt ggc agt ggt aaa cgt ttt att gee tgg teg ctt gtt gec 
Ala Val Arg Gly Ser Gly Lys Arg Phe lie Ala Trp Ser Leu Val Ala 



474 
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75 80 85 

tgg gcc gtt gtt tct gtc get acc ggg ttt gtg act cat cag tac cag 522 

Trp Ala Val Val Ser Val Ala Thr Gly Phe Val Thr His Gin Tyr Gin 
90 95 100 

ctg ttg att tta cgt ttt gca ctg ggg gtc tct gaa ggt ggg atg ttg 570 

Leu Leu lie Leu Arg Phe Ala Leu Gly Val Ser Glu Gly Gly Met Leu 
105 110 115 

cc 9 gta 9tt ct g aca atg gtc age aac tgg ttt cct gaa aaa gag ctg 618 

Pro Val Val Leu Thr Met Val Ser Asn Trp Phe Pro Glu Lys Glu Leu 

120 125 130 135 

ggg cgt get aat gca ttt gtc atg atg ttc gcc ccg ctt ggc gga atg 666 

Gly Arg Ala Asn Ala Phe Val Met Met Phe Ala Pro Leu Gly Gly Met 
140 145 150 

att acc gcc cct gtc tec gga tgg att att gca ctg eta gac tgg cgc 714 

lie Thr Ala Pro Val Ser Gly Trp lie lie Ala Leu Leu Asp Trp Arg 
155 160 165 

^ tgg tta ttt att ate gaa gga tta ctg teg gta gtg gtt ctg gca gtc 762 

€1 Trp Leu Phe lie lie Glu Gly Leu Leu Ser Val Val Val Leu Ala Val 



Q 

o 



170 175 180 



Hi 

TU tgg tgg ctg atg gtc agt gac cgc cct gaa gat gcc cgt tgg ctg ccg 810 

Ul Trp Trp Leu Met Val Ser Asp Arg Pro Glu Asp Ala Arg Trp Leu Pro 

Q 185 190 195 



gca gca gaa egg gaa tat ctg ctg cgc gaa atg gcc cgt gac aag gcc 858 



Pj Ala Ala Glu Arg Glu Tyr Leu Leu Arg Glu Met Ala Arg Asp Lys Ala 
m 200 205 210 215 



gag egg age aaa etc cct ccg ate agt cat get ccc ctg caa gag gtt 906 

Glu Arg Ser Lys Leu Pro Pro lie Ser His Ala Pro Leu Gin Glu Val 

220 225 230 

ttc cat aac ccg ggc ctg atg aag tta gtg att ctg aac ttt ttc tat 954 

Phe His Asn Pro Gly Leu Met Lys Leu Val lie Leu Asn Phe Phe Tyr 
235 240 245 

cag aca ggt gat tac gga tac act ctg tgg ctg ccg act att ate aaa 1002 

Gin Thr Gly Asp Tyr Gly Tyr Thr Leu Trp Leu Pro Thr lie lie Lys 

250 255 260 

aac ctg acc gga get agt att ggt aac gtc ggt ttg ctg aca gtg eta 1050 

Asn Leu Thr Gly Ala Ser lie Gly Asn Val Gly Leu Leu Thr Val Leu 

265 270 275 

cct ttt ate gcg acg tta tea ggg att tat gtc gtc tct tac ctg age 1098 

Pro Phe lie Ala Thr Leu Ser Gly lie Tyr Val Val Ser Tyr Leu Ser 

280 285 290 295 
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gat aaa acc ggc aaa cgt egg caa tgg gtg atg att tct ctg ttc tgt 
Asp Lys Thr Gly Lys Arg Arg Gin Trp Val Met lie Ser Leu Phe Cys 
3U0 305 310 

ttt gcg gec tgc ctg ttg gec tea gtc ctg tta cgt gaa ttt gtg ctg 
Phe Ala Ala Cys Leu Leu Ala Ser Val Leu Leu Arg Glu Phe Val Leu 
315 320 325 

get get tat ctg get ctg gtg get tgc ggc ttt ttc ctg aaa gca gee 
Ala Ala Tyr Leu Ala Leu Val Ala Cys Gly Phe Phe Leu Lys Ala Ala 
330 335 340 

acc age ccg ttc tgg agt att ccg gga cgt att gca ccg ccg gaa gca 
Thr Ser Pro Phe Trp Ser lie Pro Gly Arg lie Ala Pro Pro Glu Ala 
345 350 355 

gee ggt agt gec cgt ggt gta att aac gga ctg ggg aat ctg ggc ggt 
Ala Gly Ser Ala Arg Gly Val lie Asn Gly Leu Gly Asn Leu Gly Gly 
360 365 370 375 

ttc tgc ggc ccc tgg ctg gtc gga tta atg ate tac ctg tac gga cag 
Phe Cys Gly Pro Trp Leu Val Gly Leu Met lie Tyr Leu Tyr Gly Gin 
380 385 390 

aat gca gec gtt gtt act ctg gca ggc tct ctg ate att gec ggg att 
Asn Ala Ala Val Val Thr Leu Ala Gly Ser Leu He He Ala Gly He 
395 400 405 

att gcg gca tta ctg cca acg cag tgt gat ctg cgc ccg gca gag gca 
He Ala Ala Leu Leu Pro Thr Gin Cys Asp Leu Arg Pro Ala Glu Ala 
410 415 420 

egg cag cag aat ttc acc cca cgt att cat gat gee aaa taatactgtc 
Arg Gin Gin Asn Phe Thr Pro Arg He His Asp Ala Lys 
425 430 435 

acccggtaac gctgttgccg ggtgcagcct tcacctttca gggcgtattt ttctgataac 
cccgtgtaa 

<210> 8 
<211> 436 
<212> PRT 

<213> Pantoea citrea 
<400> 8 

Met Gin Lys Ser Gin Pro Gly Thr Arg Trp Phe Arg lie He Val Pro 

15 10 15 

He Leu He Ala Cys He Met Ser Phe Met Asp Arg Val Asn He Ser 

20 25 30 

Phe Ala Leu Pro Gly Gly Met Glu Gin Asp Leu Leu Met Ser Ser Gin 

35 40 45 

Met Ala Gly Val Val Ser Gly He Phe Phe He Gly Tyr Leu Phe Leu 



50 

Gin Val Pro Gly 
65 

lie Ala Trp Ser 

Phe Val Thr His 
100 

Val Ser Glu Gly 
115 

Trp Phe Pro Glu 
130 

Phe Ala Pro Leu 
145 

lie Ala Leu Leu 

Ser Val Val Val 
180 

Glu Asp Ala Arg 
195 

Glu Met Ala Arg 
210 

His Ala Pro Leu 
225 

Val lie Leu Asn 

Trp Leu Pro Thr 
260 

Val Gly Leu Leu 
275 

Tyr Val Val Ser 
290 

Val Met He Ser 
305 

Leu Leu Arg Glu 

Gly Phe Phe Leu 
340 

Arg He Ala Pro 
355 

Gly Leu Gly Asn 
370 

Met He Tyr Leu 
385 

Ser Leu He He 

Asp Leu Arg Pro 
420 

His Asp Ala Lys 
435 



55 

Gly His He Ala 
70 

Leu Vai Ala Trp 
85 

Gin Tyr Gin Leu 

Gly Met Leu Pro 
120 

Lys Glu Leu Gly 
135 

Gly Gly Met He 
150 

Asp Trp Arg Trp 
165 

Leu Ala Val Trp 

Trp Leu Pro Ala 
200 

Asp Lys Ala Glu 
215 

Gin Glu Val Phe 
230 

Phe Phe Tyr Gin 
245 

He He Lys Asn 

Thr Val Leu Pro 
280 

Tyr Leu Ser Asp 
295 

Leu Phe Cys Phe 
310 

Phe Val Leu Ala 
325 

Lys Ala Ala Thr 

Pro Glu Ala Ala 
360 

Leu Gly Gly Phe 
375 

Tyr Gly Gin Asn 
390 

Ala Gly He He 
405 

Ala Glu Ala Arg 
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60 

Val Arg Gly Ser 
75 

Ala Val Val Ser 
90 

Leu He Leu Arg 
105 

Val Val Leu Thr 

Arg Ala Asn Ala 
140 

Thr Ala Pro Val 
155 

Leu Phe He He 
170 

Trp Leu Met Val 
185 

Ala Glu Arg Glu 

Arg Ser Lys Leu 
220 

His Asn Pro Gly 
235 

Thr Gly Asp Tyr 
250 

Leu Thr Gly Ala 
265 

Phe He Ala Thr 

Lys Thr Gly Lys 
300 

Ala Ala Cys Leu 
315 

Ala Tyr Leu Ala 
330 

Ser Pro Phe Trp 
345 

Gly Ser Ala Arg 

Cys Gly Pro Trp 
380 

Ala Ala Val Val 
395 

Ala Ala Leu Leu 
410 

Gin Gin Asn Phe 
425 



Gly Lys Arg Phe 
80 

Val Ala Thr Gly 
95 

Phe Ala Leu Gly 
110 

Met Val Ser Asn 
125 

Phe Val Met Met 

Ser Gly Trp He 
160 

Glu Gly Leu Leu 
175 

Ser Asp Arg Pro 
190 

Tyr Leu Leu Arg 
205 

Pro Pro He Ser 

Leu Met Lys Leu 
240 

Gly Tyr Thr Leu 
255 

Ser He Gly Asn 
270 

Leu Ser Gly He 
285 

Arg Arg Gin Trp 

Leu Ala Ser Val 
320 

Leu Val Ala Cys 
335 

Ser He Pro Gly 
350 

Gly Val He Asn 
365 

Leu Val Gly Leu 

Thr Leu Ala Gly 
400 

Pro Thr Gin Cys 
415 

Thr Pro Arg He 
430 



<210> 9 
<211> 1500 
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<212> DNA 

<213> Pantoea citrea 

<220> 
<221> CDS 

<222> (154) . . . (1440) 
<400> 9 

tcagctcagg cctcggattt cgttaacggt catgtcttat ttgtcgacgg cggaatgctg 60 
gcctcagtat aaaatacagg ggcagacgga atcagagttt gccctgaaga tatcttactg 120 
gttgcccctt cggcacacac aggatgttcc ccc atg aat aca age aga aaa ctg 174 

Met Asn Thr Ser Arg Lys Leu 
1 5 





ccg 
Pro 


gtg 
Val 


aaa 
Lys 
10 


cgc 
Arg 


tgg 
Trp 


tgg 

Trp 


tat 
Tyr 


tta 
Leu 
15 


atg 
Met 


ccg 
Pro 


gtg 
Val 


att 
He 


ttt 
Phe 
20 


att 
He 


act 
Thr 


tac 
Tyr 


222 


p 


age 
Ser 

ggg 

Gly 
40 


ctg 
Leu 
25 

att 
He 


gca 
Ala 

gaa 
Glu 


tat 
Tyr 

gca 
Ala 


ctg 
Leu 

gat 
Asp 


gat 
Asp 

ctt 
Leu 
45 


egg 
Arg 
30 

gga 
Gly 


gec 
Ala 

att 
He 


aac 
Asn 

age 
Ser 


tac 
Tyr 

cgt 
Arg 


ggc 
Gly 

ggc 

Gly 
50 


ttt 
Phe 
35 

acc 
Thr 


get 
Ala 

tec 
Ser 


get 
Ala 

tct 
Ser 


gee 
Ala 

ctg 
Leu 


tct 
Ser 

att 
He 
55 


270 
318 


s 


gga 

Gly 


gca 
Ala 


ctg 
Leu 


ttc 
Phe 


ttt 
Phe 
60 


etc 
Leu 


ggc 

Gly 


tac 
Tyr 


ttc 
Phe 


att 
He 
65 


ttt 
Phe 


cag 
Gin 


gtg 
Val 


ccc 
Pro 


ggg 

Gly 
70 


gca 
Ala 


366 


D 

m 

u 

yj 
p 


att 

lie 

ctg 
Leu 


tat 
lyr 

ttg 
Leu 


gca 

A 1 -3 

r\J. ct 

tgg 
Trp 
90 


gtg 

Vcli 

75 

gga 
Gly 


aaa 
Lys 

ttt 
Phe 


cgc 
Arg 

tgt 
Cys 


agt 

Co v 

gec 
Ala 


gtc 

V d _L 

get 
Ala 
95 


cgt 
ni y 
80 

gcg 
Ala 


aaa 
Lys 

acc 
Thr 


ctg 
Leu 

gga 
Gly 


gtg 

v ct x 
Ctt 

Leu 


ttt 

xr lit; 

ate 
He 
100 


acc 

-L 111. 

85 

age 
Ser 


age 

Cor 
Del 

aat 
Asn 


ctg 
Leu 

att 
He 


414 
462 




ccg 
Pro 


get 
Ala 
105 


ctg 
Leu 


atg 
Met 


gtg 
Val 


ate 
He 


cgc 
Arg 
110 


ttt 
Phe 


gtt 
Val 


ctg 
Leu 


ggt 
Gly 


gtt 
Val 
115 


gtt 

Val 


gaa 
Glu 


gec 
Ala 


gca 
Ala 


510 




gtg 
Val 
120 


atg 
Met 


cca 
Pro 


gcg 
Ala 


atg 
Met 


ctg 
Leu 
125 


att 
He 


tac 
Tyr 


ate 
He 


age 
Ser 


aac 
Asn 
130 


tgg 

Trp 


ttc 
Phe 


acc 
Thr 


cgt 
Arg 


cag 
Gin 
135 


558 




gaa 
Glu 


cgt 
Arg 


tea 
Ser 


egg 
Arg 


get 

Ala 
140 


aat 
Asn 


acc 
Thr 


ttt 
Phe 


ctg 
Leu 


gta 
Val 
145 


tta 
Leu 


ggt 

Gly 


aac 
Asn 


ccg 
Pro 


gtc 
Val 
150 


acg 
Thr 


606 




gtg 

Val 


tta 
Leu 


tgg 
Trp 


atg 
Met 


tct 
Ser 


att 
He 


gtt 
Val 


tec 
Ser 


gga 
Gly 


tat 
Tyr 


ctg 
Leu 


ate 
He 


aat 
Asn 


get 
Ala 


ttt 
Phe 


ggc 
Gly 


654 



155 160 165 
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tgg 

Trp 


egg 
Arg 


gaa 
Glu 
170 


atg 

4- 


ttt 

Phe 


att 

He 


ttc 
Phe 


gag 
Glu 
175 


ggt 

Gly 


gtg 

Val 


cct 
Pro 


gee 
Ala 


tta 
Leu 

-» « A 


ate 
He 


tgg 

Trp 


gee 
Ala 


702 




ate 
He 


ttc 
Phe 
185 


tgg 

Trp 


tgg 

Trp 


ttt 
Phe 


att 
He 


gtc 
Val 
190 


egg 
Arg 


gac 
Asp 


aaa 
Lys 


ccg 
Pro 


gag 
Glu 
195 


cag 
Gin 


gtg 

Val 


age 
Ser 


tgg 

Trp 


750 




ctg 
Leu 
200 


aca 
Thr 


gaa 
Glu 


aca 
Thr 


gaa 
Glu 


aag 
Lys 
205 


cag 
Gin 


caa 
Gin 


ctg 
Leu 


gee 
Ala 


agt 
Ser 
210 


gca 
Ala 


atg 
Met 


get 
Ala 


gaa 
Glu 


gag 
Glu 
215 


798 




cag 
Gin 


cag 
Gin 


gca 
Ala 


ata 
He 


cca 
Pro 
220 


ccg 
Pro 


atg 
Met 


cgc 
Arg 


aat 
Asn 


gtg 
Val 
225 


ccg 
Pro 


cag 
Gin 


gee 
Ala 


ctg 
Leu 


cgt 
Arg 
230 


tec 
Ser 


846 




cgc 
Arg 


aat 
Asn 


gtg 
Val 


gtg 
Val 
235 


gta 
Val 


ctg 
Leu 


tgc 
Cys 


ctg 
Leu 


tta 
Leu 
240 


cac 
His 


get 
Ala 


ctg 
Leu 


tgg 

Trp 


age 
Ser 
245 


ate 
He 


gga 
Gly 


894 


o 

ry 

in 

L-3. 


gtg 

Val 


tat 
Tyr 


ggt 
Gly 
250 


ttt 
Phe 


atg 
Met 


atg 
Met 


tgg 

Trp 


atg 
Met 
255 


cca 
Pro 


teg 
Ser 


ata 
He 


ctg 
Leu 


cgt 
Arg 
260 


age 
Ser 


get 

Ala 


gca 
Ala 


942 


tea 
Ser 


atg 
Met 
265 


gac 

Asp 


att 
He 


gtc 

Val 


egg 

Arg 


gta 

Val 
270 


ggc 

Gly 


tgg 

Trp 


ctg 
Leu 


gee 
Ala 


gca 
Ala 
275 


gtt 

Val 


ccg 
Pro 


tat 
Tyr 


ctg 
Leu 


990 


? 

□" 


gec 
Ala 
280 


gcg 
Ala 


att 
He 


att 
He 


act 
Thr 


atg 
Met 
285 


ctg 
Leu 


gtg 

Val 


att 
He 


tea 
Ser 


tgg 

Trp 
290 


ctg 
Leu 


tea 
Ser 


gat 
Asp 


aaa 
Lys 


acc 
Thr 
295 


1038 


Q 

w 

□ 


ggg 

Gly 


ctg 
Leu 


cgt 
Arg 


egg 

Arg 


ctt 
Leu 
300 


ttt 
Phe 


ate 
He 


tgg 

Trp 


cca 
Pro 


tta 
Leu 
305 


ttg 
Leu 


ctg 
Leu 


att 
He 


gcg 

Ala 


tea 
Ser 
310 


gtt 
Val 


1086 




act 
Thr 


ttt 
Phe 


ttt 
Phe 


ggg 

Gly 
315 


tec 
Ser 


tgg 
Trp 


tta 
Leu 


ctt 
Leu 


ggg 

Gly 
320 


age 
Ser 


tac 
Tyr 


tea 
Ser 


ttc 
Phe 


tgg 

Trp 
325 


ttt 
Phe 


tec 
Ser 


1134 




tat 
Tyr 


ggc 
Gly 


ttg 
Leu 
330 


ctg 
Leu 


gta 
Val 


ctg 
Leu 


get 

Ala 


get 
Ala 
335 


get 
Ala 


tgt 
Cys 


atg 
Met 


tat 
Tyr 


gee 
Ala 
340 


ccg 
Pro 


tat 
Tyr 


gga 

Gly 


1182 




ccg 
Pro 


ttt 
Phe 
345 


ttt 
Phe 


gcg 

Ala 


ttg 
Leu 


att 
He 


cct 
Pro 
350 


gaa 
Glu 


ttg 
Leu 


ctg 
Leu 


cca 
Pro 


aaa 
Lys 
355 


aat 
Asn 


gtg 

Val 


gcg 

Ala 


ggg 

Gly 


1230 




att 
He 
360 


tct 
Ser 


ate 
He 


ggg 

Gly 


tta 
Leu 


att 
He 
365 


aac 
Asn 


tgt 
Cys 


tgc 
Cys 


ggg 

Gly 


gcg 
Ala 
370 


ctg 
Leu 


gga 

Gly 


get 

Ala 


ttt 
Phe 


gee 
Ala 
375 


1278 
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gga gcc tgg ctg gtg ggc tat ctt aat ggt ctg acc ggt ggt ccg ggg 
Gly Ala Trp Leu Val Gly Tyr Leu Asn Gly Leu Thr Gly Gly Pro Gly 
330 385 390 

get tct tac act ttt atg gcc att gca ttg ctg gtt tct gta ggg ttg 
Ala Ser Tyr Thr Phe Met Ala lie Ala Leu Leu Val Ser Val Gly Leu 
395 400 405 

gtg ttt ttc ctg aaa gtc cct tea ggg aat ttg gtc act cgt egg ttg 
Val Phe Phe Leu Lys Val Pro Ser Gly Asn Leu Val Thr Arg Arg Leu 
410 415 420 

ctg aaa ggt gat gca aag taaaaggaat agegatgaaa eggaacagga 
Leu Lys Gly Asp Ala Lys 
425 

tgtctttgea ggatattgcg gacctcgccg 

<210> 10 
<211> 429 
<212> PRT 

<213> Pantoea citrea 
<400> 10 

Met Asn Thr Ser Arg Lys Leu Pro Val Lys Arg Trp Trp Tyr Leu Met 

15 10 15 

Pro Val lie Phe lie Thr Tyr Ser Leu Ala Tyr Leu Asp Arg Ala Asn 

20 25 30 

Tyr Gly Phe Ala Ala Ala Ser Gly lie Glu Ala Asp Leu Gly lie Ser 

35 40 45 

Arg Gly Thr Ser Ser Leu lie Gly Ala Leu Phe Phe Leu Gly Tyr Phe 

50 55 60 

He Phe Gin Val Pro Gly Ala He Tyr Ala Val Lys Arg Ser Val Arg 
65 70 75 80 

Lys Leu Val Phe Thr Ser Leu Leu Leu Trp Gly Phe Cys Ala Ala Ala 

85 90 95 

Thr Gly Leu He Ser Asn He Pro Ala Leu Met Val He Arg Phe Val 

100 105 110 

Leu Gly Val Val Glu Ala Ala Val Met Pro Ala Met Leu He Tyr He 

115 120 125 

Ser Asn Trp Phe Thr Arg Gin Glu Arg Ser Arg Ala Asn Thr Phe Leu 

130 135 140 

Val Leu Gly Asn Pro Val Thr Val Leu Trp Met Ser He Val Ser Gly 
145 150 155 160 

Tyr Leu He Asn Ala Phe Gly Trp Arg Glu Met Phe He Phe Glu Gly 

165 170 175 

Val Pro Ala Leu He Trp Ala He Phe Trp Trp Phe He Val Arg Asp 

180 185 190 

Lys Pro Glu Gin Val Ser Trp Leu Thr Glu Thr Glu Lys Gin Gin Leu 

195 200 205 

Ala Ser Ala Met Ala Glu Glu Gin Gin Ala He Pro Pro Met Arg Asn 

210 215 220 

Val Pro Gin Ala Leu Arg Ser Arg Asn Val Val Val Leu Cys Leu Leu 
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225 230 235 240 

His Ala Leu Trp Ser lie Gly Val Tyr Gly Phe Met Met Trp Met Pro 

245 250 255 

Ser lie Leu Arg Ser Ala Ala Ser Met Asp lie Val Ary Val Gly Trp 

260 265 270 

Leu Ala Ala Val Pro Tyr Leu Ala Ala lie lie Thr Met Leu Val He 

275 280 285 

Ser Trp Leu Ser Asp Lys Thr Gly Leu Arg Arg Leu Phe He Trp Pro 

290 295 300 

Leu Leu Leu He Ala Ser Val Thr Phe Phe Gly Ser Trp Leu Leu Gly 
305 310 315 320 

Ser Tyr Ser Phe Trp Phe Ser Tyr Gly Leu Leu Val Leu Ala Ala Ala 

325 330 335 

Cys Met Tyr Ala Pro Tyr Gly Pro Phe Phe Ala Leu He Pro Glu Leu 

340 345 350 

Leu Pro Lys Asn Val Ala Gly He Ser He Gly Leu He Asn Cys Cys 

355 360 365 

Gly Ala Leu Gly Ala Phe Ala Gly Ala Trp Leu Val Gly Tyr Leu Asn 

370 375 380 

Gly Leu Thr Gly Gly Pro Gly Ala Ser Tyr Thr Phe Met Ala He Ala 
385 390 395 400 

O Leu Leu Val Ser Val Gly Leu Val Phe Phe Leu Lys Val Pro Ser Gly 

405 410 415 

Asn Leu Val Thr Arg Arg Leu Leu Lys Gly Asp Ala Lys 
fU 420 425 

in 

□ <210> 11 

Mb <211> 1500 

g <212> DNA 

p <213> Klebsiella oxytoca 



j*| <220> 

<221> CDS 

<222> (70) . . . (1386) 



^§5 



<400> 11 

ctaaaacaag cacaataata ataatcacct tcatcaccag aatattttta atattacgag 60 

actataaag atg aat ata acc tct aac tct aca acc aaa gat ata ccg cgc 111 

Met Asn He Thr Ser Asn Ser Thr Thr Lys Asp He Pro Arg 
1 5 10 

cag cgc tgg tta aga ate att ccg cct ata ctg ate act tgt att att 159 
Gin Arg Trp Leu Arg He He Pro Pro He Leu He Thr Cys He He 
15 20 25 30 

tct tat atg gac egg gtc aat att gec ttt gcg atg ccc gga ggt atg 207 
Ser Tyr Met Asp Arg Val Asn He Ala Phe Ala Met Pro Gly Gly Met 
35 40 45 



gat gee gac tta ggt att tec gec acc atg gcg ggg ctg gcg ggc ggt 255 
Asp Ala Asp Leu Gly He Ser Ala Thr Met Ala Gly Leu Ala Gly Gly 
50 55 60 
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att 


ttc 


ttt 


ate 


ggt 


tat 


eta 


ttt 


tta 


cag 


gtt 


ccc 


ggc 


ggg 


aaa 


att 


303 




lie 


Phe 


Phe 


He 


Glv 


Tvr 


Leu 


Phe 


Leu 


Gin 


Val 


Pro 


Glv 


Glv 


Lvs 


He 










65 










7 0 










75 












gcc 


gtt 


cac 


ggt 


age 


ggt 


aag 


aaa 


ttt 


ate 


ggc 


tgg 


teg 


ctg 


gtc 


gcc 


351 




Ala 


Val 


His 


Glv 


Ser 


Glv 


Lys 


Lys 


Phe 


He 


Glv 


Trn 


Ser 


Leu 


Val 


Ala 








80 










85 










90 














tgg 


gcg 


gtc 


ate 


tec 


gtg 


ctg 


acg 


ggg 


tta 


att 


acc 


aat 


cag 


tac 


cag 


399 




Trt) 


Ala 


Val 


He 


Ser 


Val 


Leu Thr Gly Leu 


He 


Thr 


Asn 


Gin 


Tvr 


Gin 
















i no 

1 w U 










105 










110 






ctg 


ctg 


gcc 


ctg 


cgc 


ttc 


tta 


ctg 


ggc 


gtg 


gcg 


gaa 


ggc 


ggt 


atg 


ctg 


447 




Leu 


Leu 


Ala 


Leu 




Phe 


Leu Leu Gly Val 


Ala 


Glu 


Glv 

\jiy 


Glv 

uiy 


Met 


Leu 














1 1 c 

ii j 










120 










12 5 








ccg 


gtc 


gtt 


etc 


acg 


atg 


ate 


agt 


aac 


tgg 


ttc 


ccc 


gac 


get 


gaa 


cgc 


495 




t- J- u 


Val 


Val 


Leu 


Thr 


Met 


He 


Ser 


Asn 


Trp 


Phe 


Pro 


Asp 


Ala 


Glu 


Arg 












i j w 










135 










140 








C3 


ggt 


cgc 


gcc 


aac 


gcg 


off 


gtc 


att 


atg 


ttt 


gtg 


ccg 


att 


gcc 


ggg 


2 f f 

att 






uiy 


A ■yrr 
nl y 


A "I a 
nl Ct 




A 1 a 
Ala 


11C 


Val 


He 


Met 


Phe 


Val 


rl u 


He 


Ala 


o i y 


He 




TOT 
















150 










1j J 










m 


ate 


acc 


gcc 


cca 


etc 


tea 


ggc 


tgg 


a f f 
act 


f « 


acg 


gtt 


etc 


gac 


tgg 


cgc 


591 


w ! 


lie 


1 111. 


r\.L Ct 


c 1 w 


T .oi i 

LlC LI 


Cor* 

O vZ. 1 


Gly Trp 


He 


He 


Thr 


Val 


Leu 


A ofi 


ixp 


Arg 








i en 

lOv 










165 










i / \j 
















































F. 


tgg 


ctg 


ttt 


att 


ate 


gaa 


ggt 


ttg 


etc 


teg 


ctg 


gtt 


gtt 


ctg 


gtt 


ctg 


639 




ixp 


Leu 


Phe 


He 


He 


Glu 


Gly Leu 


Leu 


Ser 


Leu 


Val 


Val 


Leu 


Val 


Leu 




09 


1 TC 










lOU 










1 O D 










1 -7 \J 




w 


tgg 


gca 


tac 


acc 


ate 


tat 


gac 


cgt 


ccg 


cag 


gaa 


gcg 


cgc 


tgg 


att 


tec 


687 




lip 


Ala 


iyx 


Thr 


He 


iyi 


Asp 


Arg 


Pro 


Gin 


Glu 


Ala 


Arg 


lip 


He 


Ser 




o 










1 
-L 










200 










one 








gaa 


gca 


gag 


aag 


cgc 


tat 


ctg 


gtc 


gag 


acg 


ctg 


gcc 


gcg 


gag 


caa 


aaa 


735 




Glu 


Ala 


Glu 


Lys 


Arg 


Tvr 

j. y i 


Leu 


Val 


Glu 


Thr 


Leu 


Ala 


Ala 


Glu 


Gin 


Lys 












210 










215 










220 










gcc 


att 


gcc 


ggc 


acc 


gag 


gtg 


aaa 


aac 


gcc 


tct 


ctg 


age 


gcc 


gtt 


etc 


783 




Ala 


lie 


Ala 


Glv 


Thr 


Glu 


Val 


Lys 


Asn 


Ala 


Ser 


Leu 


Ser 


Ala 


Val 


Leu 










225 










230 










235 












tec 


gac 


aaa 


acc 


atg 


tgg 


cag 


ctt 


ate 


gcc 


ctg 


aac 


ttc 


ttc 


tac 


cag 


831 




Ser 


Asp 


Lys 


Thr 


Met 


Trp 


Gin 


Leu 


He 


Ala 


Leu 


Asn 


Phe 


Phe 


Tyr 


Gin 








240 










245 










250 














acc 


ggc 


att 


tac 


ggc 


tac 


acc 


ctg 


tgg 


eta 


ccc 


acc 


att 


ctg 


aaa 


gaa 


879 




Thr 


Gly 


He 


Tyr 


Gly 


Tyr 


Thr 


Leu 


Trp 


Leu 


Pro 


Thr 


He 


Leu 


Lys 


Glu 






255 










260 










265 










270 
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ttg acc cat age age atg ggg cag gtc ggc atg ctt gec att ctg ccg 927 

Leu Thr His Ser Ser Met Gly Gin Val Gly Met Leu Ala lie Leu Pro 

275 280 285 

tac gtc ggc gec att get ggg atg ttc ctg ttt tec tec ctt tea gac 975 

Tyr Val Gly Ala lie Ala Gly Met Phe Leu Phe Ser Ser Leu Ser Asp 
290 295 300 

cga acc ggt aaa cgc aag ctg ttc gtc tgc ctg ccg ctg att ggc ttc 1023 

Arg Thr Gly Lys Arg Lys Leu Phe Val Cys Leu Pro Leu lie Gly Phe 
305 310 315 

get ctg tgc atg ttc ctg teg gtg gcg ctg aaa aac caa att tgg etc 1071 

Ala Leu Cys Met Phe Leu Ser Val Ala Leu Lys Asn Gin lie Trp Leu 
320 325 330 

tec tat gec gcg ctg gtc ggc tgc gga ttc ttc ctg caa teg gcg get 1119 

Ser Tyr Ala Ala Leu Val Gly Cys Gly Phe Phe Leu Gin Ser Ala Ala 

335 340 345 350 

ggc gtg ttc tgg acc ate ccg gca cgt ctg ttc age gcg gaa atg gcg 1167 

O Gly Val Phe Trp Thr lie Pro Ala Arg Leu Phe Ser Ala Glu Met Ala 

yQ 355 360 365 

fy 99° 99° 9 Q 9 C 9 C 999 9 tt: atc aac 9°9 ctt 99° aac ctc 99° 99 a ttt: 1215 

fj Gly Gly Ala Arg Gly Val He Asn Ala Leu Gly Asn Leu Gly Gly Phe 
jjr| 370 375 380 

Q 

|a£ tgt ggc cct tat gcg gtc ggg gtg ctg atc acg ttg tac age aaa gac 1263 

Cys Gly Pro Tyr Ala Val Gly Val Leu He Thr Leu Tyr Ser Lys Asp 
385 390 395 



□ 

O 
□ 



get ggc gtc tat tgc ctg gcg atc tec ctg gcg ctg gee gcg ctg atg 1311 
Ala Gly Val Tyr Cys Leu Ala He Ser Leu Ala Leu Ala Ala Leu Met 
400 405 410 

gcg ctg ctg ctg ccg gcg aaa tgc gat gec ggt get gcg ccg gta aag 1359 
Ala Leu Leu Leu Pro Ala Lys Cys Asp Ala Gly Ala Ala Pro Val Lys 
415 420 425 430 

acg ata aat cca cat aaa cgc act gcg taaactcgag cccggcggcg 1406 
Thr He Asn Pro His Lys Arg Thr Ala 
435 

ctgcgcctgc cgggcctgcg aaatatgccg ggttcacccg gtaacaatga gatgegaaag 1466 
atgagcaaga aacaggcett ctggctgggt attg 1500 

<210> 12 
<211> 439 
<212> PRT 

<213> Klebsiella oxytoca 
<400> 12 



- 22 - 





Met 


Asn 


lie 


Thr 


Ser 


Asn 


Ser 


Thr 


Thr 


Lvs 


Asp 

ir 


He 


Pro 


Arcr 


Gin 


Ara 
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Trn 


Leu 


Arg 
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lie 


Pro 


Pro 


He 


Leu 


He 


Thr 


Cvs 


He 


He 


Ser 


Tvr 










20 










2 5 










30 








Met 


Asp 


Arg 


Val 


Asn 


lie 


Ala 


Phe 


Ala 


Met 


Pro 


Gly 


Gly 


Met 


ASP 


Ala 








35 










40 










45 










Asp 


Leu 


Glv 

oxy 


lie 


Ser 


Ala 


Thr 


Met 


Ala 


Glv 

oxy 


Leu 


Ala 


Glv 

oxy 


Glv 


He 


Phe 






50 










55 










60 












Phe 


lie 


Glv 

oxy 


Tvr 
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Leu 


Phe 


Leu 


Gin 


Val 


Pro 


Glv 


Glv 

oiy 


Lys 


He 


Ala 


Val 




65 










70 










75 










80 




His 


Gly 


Ser 


Glv 
oxy 


Lys 


Lys 


Phe 


He 


Glv 

oiy 




Ser 


Leu 


Val 


Ala 


Trr> 


Ala 












ft R 

O O 










qn 










95 






Val 


11C 


OCX 


Val 


IJC ll 


Thr 


cn v 

vjx y 


Leu 


He 


Thr 


Asn 


Gin 


Tvr* 
j. yx 


Gin 


Leu 


Leu 










i on 

X \J \J 










105 










110 








Ala 


Leu 


A TCI 


Phe 


Leu 


Leu 


Gly 


Val 


Ala 


Glu 


Gly 


Glv 

oiy 


Met 


Leu 


Pro 


Val 








1 1 c 
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He 
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He 
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v dx 


lie Li 


A cn 
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1 TC 
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1 ft P 
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ni n 
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Ala 


Tl p> 
lie 






Z 1 U 










Z lO 
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TVi r 
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Z J O 










9 a n 
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p 
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TVi r 
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Z ft O 










9 r n 










9 R R 
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□ 


lie 


j. yx 


Gly 


lyx 


Thr 


Leu 


Tt*t> 


Leu 


Pro 


Thr 


He 


Leu 


Lys 


Glu 


Leu 


Thr 


W 








9 £ n 
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9 7fl 
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nx o 
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Ser 
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9 

Z _7 U 










^ Z7 J 
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Gly 


Lys 


Arcf 


Lys 


Leu 


Phe 


Val 


Cys 


Leu 


Pro 


Leu 


He 


Gly 


Phe 


Ala 


Leu 




O W O 










^i n 

J X \J 










J J-ZJ 
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Cys 


Met 


Phe 


Leu 
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Ala 


Leu 


Lys 
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He 


Trn 


Leu 
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Tvr 












325 










330 
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Ala 


Ala 


Leu 


Val 


Glv 


Cys 


Glv 


Phe 


Phe 


Leu 


Gin 
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Ala 


Ala 


Glv 


Val 










340 










345 










350 








Phe 




Thr 


lie 


Pro 


Ala 


Arg 
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Phe 
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Ala 


Glu 


Met 


Ala 


Glv 

oiy 


Glv 

oxy 








355 










360 
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oxy 


Val 


lie 


Asn 


Ala 
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Glv 


Asn 


Leu 


Glv 


Glv 


Phe 


Cys 


Glv 
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Cys 
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He 
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Leu 
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Met 
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Leu 
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Pro 


Ala 


Lys 


Cys 


Asp 


Ala 


Gly 


Ala 


Ala 


Pro 


Val 


Lys 


Thr 


He 



420 

Asn Pro His Lys Arg Thr Ala 
435 



425 



430 



<210> 13 
<211> 3153 
<212> DNA 
<213> Unknown 

<220> 

<223> environmental source 
<221> CDS 

<222> (292) . . . (1236) 
<221> CDS 

<222> (1252) . . . (2280) 
<221> CDS 

<222> (2293) . . . (3045) 
<400> 13 

catgcctgca ggtcgactct agaggatctc- gccgcgcctc aggtcgaggg atacactcgt 60 
cagcgctttc gtgccgccga actccttcga aacggcacga aactccagaa gtttgtccgt 120 
atccaccccg ctcctcccaa agctttatga ggctatagga tattgatatg gtatcgataa 18 0 
cactcctgtc aagaggcggt tttcacgcca ggcgggaggg caaaatagga ctggacaatt 24 0 
ccttcaagcg ggatatgtta tcgataacaa atcatcttcc ggaggagagc c atg age 297 

Met Ser 
1 

aag ate gat gtg ttg cag gtc ggt ccc tac cct gca tgg gac gag gag 345 
Lys lie Asp Val Leu Gin Val Gly Pro Tyr Pro Ala Trp Asp Glu Glu 
5 10 15 

cgc ctg aac gcg acc ttc acg atg cac cgc tat ttc gag gcg gec gac 3 93 
Arg Leu Asn Ala Thr Phe Thr Met His Arg Tyr Phe Glu Ala Ala Asp 
20 25 30 

aag gcg gcg ttt ctg gec gag cac ggc ggc acg ate cgc ggc ate gee 441 
Lys Ala Ala Phe Leu Ala Glu His Gly Gly Thr lie Arg Gly lie Ala 
35 40 45 50 

acg cgc ggc gag ctt ggt gec aac egg gcg atg ate gag gcg ctg ccg 48 9 
Thr Arg Gly Glu Leu Gly Ala Asn Arg Ala Met lie Glu Ala Leu Pro 
55 60 65 

aag ctg gaa gtg ate teg gtc tac ggc gtc ggc ttc gat gcg gtg gac 53 7 
Lys Leu Glu Val He Ser Val Tyr Gly Val Gly Phe Asp Ala Val Asp 
70 75 80 



ctt teg gcg gee cgc gag cgc ggc ate cgc gtc acc aac acg ccc gac 585 
Leu Ser Ala Ala Arg Glu Arg Gly He Arg Val Thr Asn Thr Pro Asp 
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His 
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145 
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cgc 
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99 c 


cgc 


Ct L, 
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L.CLL- 
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tree 
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150 
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Gly 
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Gly 


Arg 
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He 
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Glu 


Val 
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cgc 
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gcc 
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gac 


a ty 
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99 c 
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165 


c T t r 
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Asp 
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ru 
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Pile 


Aia 


Arg 


Asp 


Trp 
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cgc 
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He 
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He 
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Arg 
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He 
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t~ CCI 
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7\ 1 
M.J. ct 
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ct 
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cgt 
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cgc 
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295 300 305 
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Gly 
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Leu 
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315 
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He 
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Val 
320 
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He 


cat 
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gec 
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aag 
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325 
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Asp 


ctg 
Leu 


cgc 
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ate 
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y ay 
Glu 
330 
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Asp 


age 
Ser 


gee 
Ala 


gtc 
Val 


1308 




gag 
Glu 
335 


gcg 
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Pro 


ggc 
Gly 
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Pro 


ggc 
Gly 
340 


gag 
Glu 


gtg 
Val 


gag 
Glu 


a. l l. 

He 
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Arg 
345 
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L- L. U- 

Leu 
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yy <~ 
Gly 


yy c 
Gly 

350 


1356 
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He 
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355 
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Tyr 
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360 
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His 
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Gly 
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L LL 
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Gly 
365 
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aag 
Lys 
370 


gag 
Glu 
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Pro 
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Met 
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He 
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Leu 
375 


ggc 

Gly 
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cac. 
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gag 
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get 
Val 


tec 
Ser 
380 
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Gly 
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His 
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□ 
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Ala 
385 
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Gly 
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Gly 
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Val 
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Gly 
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He 
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cag 
Gin 
450 


tgc 
Cys 


gtg 
Val 


aag 
Lys 


get 
Ala 


gag 

Glu 
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1788 
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Glu 


ate 
lie 
510 


1836 
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gtc gcc get gac ctt tec gag cgt gca etc ggc ttt gec cgc gec gtc 
Val Ala Ala Asp Leu Ser Glu Arg Ala Leu Gly Phe Ala Arg Ala Val 
515 520 525 

ggc gcg gac cgc acg gtc aac ctg teg gaa gac cgc gac ggc etc gtt 
Gly Ala Asp Arg Thr Val Asn Leu Ser Glu Asp Arg Asp Gly Leu Val 
530 535 540 

ccg ttc age gag aac aag gga tat ttc gat gtc etc tac gaa tgc teg 
Pro Phe Ser Glu Asn Lys Gly Tyr Phe Asp Val Leu Tyr Glu Cys Ser 
545 550 555 

ggc gcc cag ccg gcg ctg gtt gcc ggc ate cag gcc ttg cgc ccg cgc 
Gly Ala Gin Pro Ala Leu Val Ala Gly lie Gin Ala Leu Arg Pro Arg 
560 565 570 

ggc gtc ate gtc cag etc ggc etc ggc ggc gag atg age ctt ccc atg 
Gly Val lie Val Gin Leu Gly Leu Gly Gly Glu Met Ser Leu Pro Met 
575 580 585 590 

at 9 9 C< 3 atc acc 9 CC aa 9 g aa ctg gac ctg cgc ggc tec ttc cgc ttc 
Met Ala lie Thr Ala Lys Glu Leu Asp Leu Arg Gly Ser Phe Arg Phe 
595 600 605 

cat gag gaa ttc gcc gtc gcc gtg aag ctg atg cag ggc ggc etc atc 
His Glu Glu Phe Ala Val Ala Val Lys Leu Met Gin Gly Gly Leu He 
610 615 620 

gac gtg aag ccg ctg atc acc cat act ttg ccg ctt gcc gat gcg ctt 
Asp Val Lys Pro Leu He Thr His Thr Leu Pro Leu Ala Asp Ala Leu 
625 630 635 

cag gcc ttc gag atc gcc teg gac aag ggg caa teg atg aag act cag 
Gin Ala Phe Glu He Ala Ser Asp Lys Gly Gin Ser Met Lys Thr Gin 
640 645 650 

atc gca ttc agt taaggaagag cc atg age atc cag ctt ttc gac etc acg 
He Ala Phe Ser Met Ser He Gin Leu Phe Asp Leu Thr 

655 660 665 

ggc aag cgc gcc etc gtc acc ggc tec teg cag ggt atc ggc tat gcg 
Gly Lys Arg Ala Leu Val Thr Gly Ser Ser Gin Gly He Gly Tyr Ala 
670 675 680 

etc gcc aag ggc ctt gcc gcc gcc ggc gcg gac atc gtc etc aac ggc 
Leu Ala Lys Gly Leu Ala Ala Ala Gly Ala Asp He Val Leu Asn Gly 
685 690 695 

cgc gac gcg gcc aag ctg gcg gcc gcg gcg cag gaa etc ggc gca aag 
Arg Asp Ala Ala Lys Leu Ala Ala Ala Ala Gin Glu Leu Gly Ala Lys 
700 705 710 715 



cac acg etc gcc ttc gac gcc acc gac cat gcc gcc gtg cgc gcg gcc 
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<210> 14 
<211> 315 
<212> PRT 
<213> Unknown 

<220> 

<223> environmental source 



<400> 14 
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<210> 15 
<211> 343 



<212> PRT 
<213> Unknown 



<220> 

<223> environmental source 



<400> 15 
Met Lys Ala lie 
1 

Ser Ala Val Glu 
20 

Ala Gly Gly lie 
35 

Phe Gly Thr Val 
50 

Ser Gly His Val 
65 

Gly Asp Leu Val 

Tyr Cys Leu Lys 
100 

Gly Ser Ala Met 
115 

Leu Val Ala Lys 
130 

Gly Glu Ala Ala 
145 

Arg Arg Ala Gly 

Gly Pro lie Gly 
180 

Ala Glu He Val 
195 

Arg Ala Val Gly 
210 

Gly Leu Val Pro 
225 

Glu Cys Ser Gly 

Arg Pro Arg Gly 
260 

Leu Pro Met Met 
275 

Phe Arg Phe His 
290 

Gly Leu He Asp 
305 

Asp Ala Leu Gin 

Lys Thr Gin He 
340 



Val He His Gin 
5 

Ala Pro Gly Pro 

Cys Gly Ser Asp 
40 

Arg Leu Lys Glu 
55 

Ala Ala Leu Gly 
70 

Ala Val Ser Pro 
85 

Gly Leu Ala Asn 

Pro Phe Pro His 
120 

Ala Ser Gin Cys 
135 

Met Ala Glu Pro 
150 

Glu Met Leu Gly 
165 

Thr Leu Ser He 

Ala Ala Asp Leu 
200 

Ala Asp Arg Thr 
215 

Phe Ser Glu Asn 
230 

Ala Gin Pro Ala 
245 

Val He Val Gin 

Ala He Thr Ala 
280 

Glu Glu Phe Ala 
295 

Val Lys Pro Leu 
310 

Ala Phe Glu He 
325 

Ala Phe Ser 



Ala Lys Asp Leu 
10 

Gly Glu Val Glu 
25 

Leu His Tyr Tyr 

Pro Met He Leu 
60 

Glu Gly Val Ser 
75 

Ser Arg Pro Cys 
90 

His Cys Phe Asn 
105 

He Gin Gly Ala 

Val Lys Ala Glu 
140 

Leu Ser Val Thr 
155 

Lys Arg Val Leu 
170 

Leu Ala Ala Arg 
185 

Ser Glu Arg Ala 

Val Asn Leu Ser 
220 

Lys Gly Tyr Phe 
235 

Leu Val Ala Gly 
250 

Leu Gly Leu Gly 
265 

Lys Glu Leu Asp 

Val Ala Val Lys 
300 

He Thr His Thr 
315 

Ala Ser Asp Lys 
330 



Arg Val Glu Asp 
15 

He Arg Leu Ala 
30 

Asn His Gly Gly 
45 

Gly His Glu Val 

Gly Leu Ala He 
80 

Gly Ala Cys Asp 
95 

Met Arg Phe Tyr 
110 

Phe Arg Glu Arg 
125 

Gly Leu Ser Ala 

Leu His Ala Thr 
160 

Val Thr Gly Cys 
175 

Arg Ala Gly Ala 
190 

Leu Gly Phe Ala 
205 

Glu Asp Arg Asp 

Asp Val Leu Tyr 
240 

He Gin Ala Leu 
255 

Gly Glu Met Ser 
270 

Leu Arg Gly Ser 
285 

Leu Met Gin Gly 

Leu Pro Leu Ala 
320 

Gly Gin Ser Met 
335 
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<210> 16 

<211> 251 

<212> PRT 

<213> Unknown 

<220> 

<223> environmental source 
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